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(57) Abstract: An ultrasonograph for carrying out examination simply 
and quickly while achieving high resolution and high-speed processing, 
an ultrasonic transducer, an examining instrument, and ultrasonograph- 
ing device the subject matter are disclosed. Piezoelectric layers consti- 
tuting an ultrasonic transducer are made of barium titanate (BaTi0 3 ) or 
lead titanate zirconate (PZT) is used and the thickness of each piezo- 
electric layer is 0.1 to 100 um. The ultrasonograph comprises a drive 
unit for driving one of the piezoelectric layers, a sensing unit for sens- 
ing electric signals generated by piezoelectric layers receiving echos 
from the object subjected to ultrasonic wave transmitted by the driven 
piezoelectric layer, and a processing unit for visualizing the state of the 
subjected object by processing the sensed electric signal. 
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5 i, A/D£i&3§6 a, 6 b, 6 i, m^mm&7 , m?FggB 1 
20 0 , ^S^ili8b$tt§ 0 ^iK^l&^l^8 blc<fc tMig&#>£ft 
fcJ8i>f#^2f* 1 0 2 2>> £<D U-if-^*s, tft36*tfcfc*^3*f*:*- * 7* 1 
1 ^fcHS&r^ftSo 
^Jg^gEU-lf-ftfll 1 0 1 &&m£MH tiitU -If -ft 

LT©ll3^i$& b-lf-ft-?: & £vO 5?64i, H££ 

25 u--tf->ttt^s>fft^^ 102 tii»ti5, mmit&m 102ft 
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mat* v 71 lttt, ^*;i/^-©^&#£ CjgW«#$B 

5 JfiiftgtotfeffiS7 ltt. 1 ©^iffi£:i::D-fc LT'JItit 

^iftf^l l©*lBfc:»a-r«ja j &«t:«J:S j e©*1ii 

©titraaMbt: i Dame - «mr-6 *»©t?**o tftm*nfc«si«-9©-5 

10 fctftSEfc«&fi&«*©*©tt\ *n*tiJ8«*5 a, 5b, - s 5 it 
a»frft£o CilW»©«« , Cft«A/D*»S6 a N 6b, - N 6i, 

femmmmm 8 bti N mmft^m i o 2 ^g&^Gmm^ 1 1 *m 

15 S7 1 h©tegtS^*#^MSISI5 7 atttl&tJ, 

-y-itm 1 0 1 T*$g££ftfc u-y—ytizmmytmzk 1 0 2 t^jx. 
mmyt¥& io2i±, mfrtitzu-y-ytzxtfy tftiz Lt^sitt 

20 j£*£ifrgHff 8 bta t) is^^n^o :niat), ^71 1 ©± 

*mt&?-y7i 1 <D3kmT~m£$fttzM^®.te, *m&i-y7i 1 * 

£3ifTU> 0y*fcf*RS 1 4©$g£UT^£3g^¥ffl 1 Ltxn 
-ua. ub, u ctte*)ftv : ¥mik3- y 7 1 1 ©^@{z^f So 
25 dfttc J; t)Jgtt^tttftai*7 1(± N ±lBHStcJ:bs ^71 
1 ©*®t:»aufe«-fiP©je#«[t:W*& L/fc*«©«^M-^*56^-r 
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-x 5iC9<,l|«5a> 5 i its ^ft^tu ^frftfcd^* 
tiiHLx un^A/Dti^6a, -x 6 itttl&tSo ZZlz, A/ 
DtM6a, -x 6 iT-A/D£&£ftfcM-«§#fI^*aJl3B7 afclfc 
5 DjiJ^^o 

{1^*0.3 SB 7 aT&x 7£&&®mm 8 b *sfi9*r3fc^^ 1 0 2 

20 ItSo 

mmtmwit, t h »j y ? h ^ v^^^-it) 2 0 9 x 

«-*f&£gfS2 0 lx ISlb^^M^gP 2 0 2 x M-^^miHSS 2 0 4 S Hi 
25 §!205ax 2 0 5 b, • -x 205i s {g-f flaSSfl 270, 3k^mW 2 

i ozmrzo ±nzm^mm$n 2 7 o« s wsp^^^ltx a/d^& 
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^2 0 6 a, 2 0 6 b, — , 2 0 6 i, I?iJ7D-b'^ 2 0 7 a, 20 
7b, * * * n 2 0 7 i, WiG rot>^ 2 0 8 $itS, ?MJy^-b 
>it 2 0 9 (Drnffilzte^Wtemmte 2 1 6 &®M£ti. ^Wtemmte 2 
16li, *y7"7>h218 bTtfcSttil 2 1 7 Cigfefe^ ft3 0 t& 
5 S*t#2 1 7 f £«^PH2 1 4##£M#3o 

vhU>^^-b>t 2 0 9li x ffi«*-?*»f> &SStSSS[0£E«*«lSP 2 
2 1a, 2 2 2 a, 2 2 3 a, 229 a, 230 a, 230 b, ••, 

2 3 0 h£ v h U y ^ ^tUcIEfi Lfc & & (9 , ^©^ft^ftGDJES 
^&SP 2 2 1 a^fcfc, IEifrm^3i^gp 2 0 2 (DMRizX t) |gi&£ft3 & 

io ©#&^£ft-t{8^#8£gp 2 o i frt><DmMm^&mm-emfrtiz>o £ 

£, ^ft^ftcDJEm^M 2 2 1 a^ASMtJiMlfliigti^ 
f&tBH]8§ 2 0 4 Cc#>b>ft&o Efll^&gP 2 2 1 a |#«mig»> £ ft £ i: 

ftfcgte 2 1 6 LTf&S*m 2 1 7ft©^P6 2 1 4£3tT6o ^PH2 
15 1 4 l3£6@^^:3-Utef?Z>*^lMKm*£<fc2 1 6 £tf-LTJEm^g| 
gp 2 2 1 a miz AJj b, d ftic ct t) ^ft^ftcDJEm^&gP 2 2 1 alii 

2 0 1 fi, EE«^&£P 2 2 1 af < /I 

)\sxw£tcitmm<Dmmm^ z> & 0 sg^ft^igiHt 

20 -SfttiKSfcm^Miftgfl 2 0 2 CiiPtiSo i*lMi-*§>I^£P 2 0 2 fi, 

1-^t-o^^(i^^c©JEES^^g|52 2 1 al£M*R©±, M^^^SP 

2 o i frt>mfrtitzmmm^*s mn^titcEEmmm^2 2 1 &mizm 

< & (D X $> h o 

M-^^mmss 2 0 4 jes^&sp 2 2 1 aff%4t5tii^§ 

25 tttit**)©f*5 0 tfctB£ftfcmitUi-*f ©5 g & 

*ft^ftifi|i#§ 205a, 205b, 2 0 5 i ti**i5o 
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mm%*2 o 5 a N 205b. 205 i &x m-frtitcm^m^*? 

h^timmis, dtl%M-t$aS^2 7 OF*3©A/D^m^ 2 0 6 a, 2 
0 6 b, 2 0 6 i iZZtl^ti&H&T 3 &<DT-fc&o A/D^&§f 2 

0 6 a, 2 0 6 b, 2 0 6 i (i, a» frtifz m%iW^ £ A / D bx 
5 £ft£te^&HfflS2 7 Ort<Z>M#l7n-fe ytf2 0 7 2 0 7 b, 

2 0 7 i £ ^ ft ^ ft # < & CD "£ & 3 o 

M-fflfLSSB 2 7 0 rtGD^JlTD-fe ytf 2 0 7 a, 2 0 7 b, 2 0 

7 i fcfc, A/D g&gg 206a, 206b,-, 2 0 6 i*^,#^tifc 

r^^^;Mif ^i^jwtjiiiiis ^ft^eft, m&fcmucD&* v 

10 &©S$*5Slfi£ft5£f£ 4>CD"C&3o ^£ £ ft &m §£J£ fix ^£-7* 
D-fe y -9-208 £ £ D ftTHfftfbtit**: & 19 , £ & tc^^^a 2 

1 o izm-frtiZo &7jkmw 2 i o #^tLfem«sa^-r**©r*& 
0 8 t±x M^ffiasp 270 ftoim&L* tf *> ic&tMkiTri-tmTr&Zo m 

15 Ellc^T cfc -5 Kx l^iJ/Dt y -9- 2 0 7 ax 2 0 7 b, — 2 0 7 i ii, 
^ft-eftx rtS^t'J 3 0 5 305b, 305i, £ J: »J* 

0BS3 0 6 a, 3 0 6 bx — , 3 0 6 iSSti, y 
it 2 0 8 ttx Itft-pfflIS5 2 0 8 a, m#LIIgl$ 2 0 8 bx BVl 

t^ — ^ BBtitofl 2 0 8 c, 5r-:/;i/7-*-*te/M 3 0 7 §tt5. 

20 F*3 Sf5 ^ € 'J 3 0 5 a > 305b, 305 ^ft^ft, A/D 

&&S2 0 6 a, 2 0 6 b, 2 0 6 i £ 4fc#&£ ft fc A/D 
^ffc^-^l/T 1 3 0 Tipt.flfefetlRl^-^U-fifftlj 
t5*0t"$.5o &£IbI& 306a, 306b, — x 3 0 6 * ft 

^ftx flS^f'J 3 0 5 a, 305b, 3 0 5 i tct§ft<}£ft£:A/ 
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5 2 0 8 b int^^M 2 0 8 a^m^r &*gnt 

JKtt7 s -^flB«* 2 0 8 cfcJU Jffifrrfcffc (£fcfc*tft£*t*2 17) t 

H-r **iB^tt^s«i^ tig -r e> a* b&gBtt-r % 

10 §3^£ ftfcW*B\ &££J& ttr-^;i/T- 3 0 7 e> *l 

ho 

^-f^^-Zfam^ 3 0 7&, EES^&g|S2 2 1 a © *g ^ 

15 I; £fcfc±g&#, &&?!j:7*D-fe yt 2 0 7 a, 207b, — , 2 0 7 i © 
1*1 SB * 'J 305a, 305b, 3 0 5 i iZ IZ)& D T £ tl 

So er — 7 r ;i/^— 3 o 7 tifcja^^ejti^raiis 
8i#aiW8LJia& 208 b tm&t 5s jss*^*t43»**i&m* tLfc«s# 

20 tttfc£*f&2i7) ciwr zmmMft^mffimizMTzmmiz j; f? 

E7 X ei 8 izm LtzffimtzjL %>mv&<DW}ft - n&mm^m 9 & * 

#Bg Itiit ho m 9 li, =S-3£^ijrD -tr y it 2 0 7 a, 207b, 
2 0 7 i rtTfrfcfcft£&3*gftlJJ3r*S&liJllIlT&3o 
25 JES^&gtf 2 2 1 a^^ffittT 5£#>©{8^#{g-*f %£gB 2 0 1 T* IB 

££*x, cn^ffi»*^3iiiRBP 2 o 2 •ca^^tLfcBEm^ttgp (ita 
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JES^&gff 2 2 5a) £a$fr*i£ 0 Z tHz <fc D , JES^glgtf 2 2 5 a (i 
5 > h 2 1 8 &ftLX&&Mm. 2 1 7 tiU^nS, 

5 itff Us mz.it 2 i 4 ^iftfss* itxd-j:^ tmsatai 2 

1 7 £^LTjE*£8l6& 2 2 1 altitS. 

Ztiiz X bE*^^gP 2 2 1 a^tiifli^^lg^tSo 

10 S^&gff2 2 1 a, 2 2 9 a#$g£L£&GD) ^ ^ tl^e tiJtfl@g§ 2 

0 5 a. 2 0 5 iti<. 2 0 5 a, 2 0 5 i ^ 

^en, mfrntcmnzmmL, zn*m ^mmm 2 7 0 k<d A/v^m 

^2 0 6 a, 2 0 6 i tc^^-r^o £ A/D£&m 2 0 6 a, 

2 0 6 iX A/B^m^tltzm^r^ti^tl^mmrU't y it 2 0 7 
15 a. 2 0 7 b.—, 2 0 7 itftl&^n^, 

3£?|J7*D -b «y it 2 0 7 a, 2 0 7 b, 2 0 7 i CD=&^ *l^*U3 *5 

•9-2 0 9 ±©fiES£8lSfl ( j ) 2 3 1 tiK El 7 {C;fcl^T&|gB : $?£$l L 
TV>3 ( = mm<D) JEE«^^gP 2 2 5 al:iStS« ?MJ^ 
20 -fc >it 2 0 9 ±<Dfcm&mffi ( k) 2 3 2 #0 7 £ £ ft 3 #ffi*^J&g|5 

2 2 1a, 2 2 9 a©t>£o ( £ fflij © BE S l£ & £10 £*|^ir£o 

mmfcmw,2 4 o&, i7c*mtfis»ift:2 1 6 i:tit£*rgi2 

1 7 ^ b, ^©*©iii^'fb^^2 4 0 A#fffeil<t:2 1 6 fc N 

wmibmm2 4 0 B#t&s*tgi2 1 7 £^*i^n*§^-r a e a^-fb^^ 
25 2 4 oa, 2 4 0 Bt± % -5 3 &5cfc 
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Mj^b^M 2 4 OAJlTF U^X-fe>-f-2 0 9 £ i&m 7 IZtfT £ 

JIS^M (k) 2 3 2 tftftffi UM#l:/P-fe y ^ 2 0 7 a, 2 0 7 b, 
2 0 7 i£D-o(zA^^tlS^^ff J.rJ-^|j^P(i N B$Hg#|q]:r- 

fcrnmrs^-yji^—z 4 0 7 t±, 0 8 tusw — y;i/r- 

10 3 0 7 l;:t&*rt£*iTOfcfcc7)T&3o ft 1$ US ^ - r ;i/ 5 s - * 4 0 7 9:, 
j£<M©EE«&&6IS ( j ) 2 3 1 i:gffiiJ<DJE«^^^ (k) ©ll^fct 
(j, k) ^J:i:fHti> m&ltmW, 2 4 0 y > * fc*fjs& LT 

(j^i->k) <Dte»B§l!a#g3»£ftfc7 1 --:7';i,-ea&*o m^-T-Scko 
fc\ £ dT-Ji, m&ltmWi 2 4 0 Atcffi^-T'S^-r;!/^-^ 2 7 1 J: 

is mi&fcMi% 2 4 o Bizmm-rz^ — yji^-* 2 7 2 i:^f>^ot^§ 0 

4 0 7 *), Hi ft 4b KB & 2 4 0 {zMl&UTEI^-r 

mz&mtefc* ( i > 251 frt><Dfcm&mz, m&m 
( i ) 251 £*fj&r semp^ra? 1 — yjiT — * 407 6D«nwttis*» e> 

<EfilB$^ (i) 2 6 UKtBt. * LT, ^©fEftB#^ ( i ) 2 6 1 £ 

(Dit>7->; >ymft, m&it* ( i ) 251 •fr^oBLm&mzu 

25 5o 

IBI^ ^ L T > HHfe^s * y > a ( i + 1 ) 252, m&ih * v 3. (i 
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+ 2 ) 2 5 3 , Hlfefts* V (i + 3) 254, Wmt * y $/ a ( i 
+ 4 ) 2 5 5 , -Co^Tfe^ ft B# Hg ( i + 1 ) 2 6 2 , It m m 
( i + 2 ) 2 6 3 , temmm ( i + 3 ) 2 6 4 , -£ffl^T**l*ftK 

7 0 ftT-, =&3e^U7*D-b y -9- 2 0 7 a, 207b, — , 2 0 7 irtt 
§{HiJ©flES^g|£B (k) 2 3 2 ©k©fll*SiTll!ltfTftbn5o * 

uis zftt><Dmm&mmi8i'£>mm& 2 0 8atjSf,nT^r>irj: 

10 207a, 207b, 2 0 7 i tf 3£#J0&3I*Mt & fcft £ CD T , #S 

Si&tt&iiii&fc*. fiflAtf , iiffiiJcDffim^m^ ( j ) 23U§ 
<8|6DEE«£tfeg& (k) ©T^T©*fl^-£fco^T±g3*&3#J&T L D# 

15 ( j ) 2 3 1 £&M<D&m&l£& (k) ©-r^TCDffi^-frfc^^ 

1 0±t:i^^?li5o *>&^ic:, ^PfS2 1 4&$>2> t^comm-frbcDM 

20 <Eft^p^^-^;i/^-^ 4 o 7 ii, $><bfrb#), mmtmm 2 4 0 a, 

2 4 0 B©tfff©3gl^%j£UTB*fSt3tt£ff & Ufc»*18& fc^T * 
^ 1 1 J; t) fls j$ t T £ < ci #T- 15c iB&ftilgftg 2 4 0 A 
t 2 4 0 B £ <E> 31 lWc:«fc D*©#®-£l21^-f3J;5 (c:JS#t#£ C 

dcDjg#r ^APP*^tiT ( j-»i^k) l$ia##«> £ *l £ <, 

25 fsft^FP^^-^^^-^ 4 0 7 ISUaHffHc&EI 8 tcfctt 3 5^ 

— ~7 fr'r — ^ nfl 3 0 7 (Z|&$rt^ftlTV'>^)A s , HI^CD^S id £ ^ T ti, 
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f*JgM^E'J 30 5a N 3 0 5 b.-, 3 0 5 i lz &gfiB# tfitejg. £ tim 

mztiZo mm? zm&iz-r z z. tiz & fl»^tu 3 0 5 a, 30 

5b. -s 3 0 5 i £ UT * U IX^i: lt©<t t) B 

1 0 ^itliibtliltSo HI 1 0 fi, #M?ij7*D-fe «yit 2 0 7 a N 2 
0 7 b. 2 0 7 i F^T-ff >fet>nS^ia©SiJ©^J%i»BJ5t-Si»B^|glT* 
& tK El 9 £#\,\XWIW Lti&frlzltffl-n^*<t {.TfrZo writ 

ft^fcas ( j ) 231 h%imv>w.m,$tm$!> (k) co^a^-a- ( j , k) t 

r-^ 2 9 5 ^ffll^o M-itfef#f^P^^-^;u^ — ^ 2 9 5 It BU^^fb 
^ig2 4 0 At3*g^-r £5" — -7*;^ — ^ 2 9 6 4 0 BC 

15 ffilt5r-7;i/T-^ 2 9 7 h)fpP)^otH5, 

J; o tefrm.fcffimm^ — 7')ly : — Z 2 9 5 tftoT^ 

2 i 7 t mvtm*tffi& ^ w-m elitists # & a t tt*jffl ? z z t # 
T~%Zo £*U£, ^(Pjj-e$>ti«. n (j-i) (Dmiz&t)^ -f&fr**, 
fssu© j cDfiiztij; t> -nz-wtetemi%m*mfe-? z> z ^f^ip?. 

20 t-&3o isi^tc, ^(WT'fenti. m (i-k) omizx!), -r&fc>*>. 
fssucDk^^icii j; zriz-wtjitemmmitmfe-t s z t#T*^s^f> 

Mz.&mi&<b* v is jl. (i) 2 5 i $?>t><D%.m&&*. m&m 

25 yjlr-* 2 9 5 *?,, (j-i) ^gimtc^ffliJ^m^P^ ( j - i ) 2 
8 1 £J&m-To ISJ^ic, tfilfEfSBSP^-;^!/^-* 2 9 5 *?,, ( i 
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- k) Z5\%uz&mtemmm (i-k) 29i^nmt 0 f it, mm 
temmm ( j - i ) 2 8 1 t&m&m mm (i-k) 291 t^mnL, 

-r&o *<dv>-7v >?m&. mmt* ( i > 251 i^^cdrm 
5 &mizte& 0 

rafldt: LT, HHfe-fb;* y (i + l) 252, M&ih* y $/ a ( i 
+ 2 ) 2 5 3 s jHftft ^^/^>i ( i + 3 ) 254, Hj#Yb ^-r>a ( i 
+ 4 ) 2 5 5 , &*H5RS ( j - i + 1 ) 2 8 2 , 

H (j-i + 2 ) 2 8 3^ -fc, temmm ( i + 1 - k) 2 9 2 , 

10 mm (i + 2-k) 293, ••• t &m v> x * ti*ti&m&m & m%.-r a 

J^±SBfi8<Z> <fc -5 £, :©«Tftt, fcJt B# ^ - ^- ^ 4 0 7 Id -ft 
XT, ^ffJOJES^m^ ( j ) 2 3 1 b&M(DJ£m&Wk& (k) 

( j , k) iz X t> -T^iiT, fro)tj£©fcJti$||g#;fg$rt£;h,fcttaifc 
15 ft B^er — yfry:-/? 2 9 5 £ffi^3©T-, £| 

20 239 ^ f>^nfc«Ht:«^-r zfammmzmm lx& < ic&sis&^o 

JE«^g|gfl 2 3 8£;&±£fc;S&©hLT±4'ffe£LT^&^cD& s & 

25 ^^ilt^o 

fc8tB$P*g^ — ^;i/5 r — # 4 0 7 -^M-itfelfB#P^^-^;i/^ — ^ 2 9 5 
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fcffcjaraiBfctiu s.m^M2 2 1 &^<Dm^^^mALx 3 ft?> 
wt- 3 i: -5 lt & «k v> 0 -5 £ -fft«> < & zm^mco 

$Ltz, fcmmm^ - 7 )i ? — $ 407 j pftm.fcffimffl : r — 7')i : 7 : — # 

£ LT(Dm,-&7v-b ^ 2 0 8 T* #J J9J IS £ "T 2. «fc -5 JC U T & <fc l> 
10 3(Df;S)©ft^7n^ ^it 2 0 8 rtofcffcfc: l> T fcfc^EI^ ) . zcom 

fcH> tfcffi#Tta (*fl,3fc*, Ifi^ttttiMM 2 0 8 b-efffc5) o dft 

15 £tmg£^^T- ^ £ £ X&5 o 

^ ttv i©l»*iS©«fStc3£t3V%Ttt^7'D-b y -b- 2 0 8 #±IE# 
4 0 7 , 2 9 5 £Plt8!;i£ L £ CD fc tiXDWi^ 7 U 

■fey 1f 2 0 8 rt©«^t:oi>Ttt^EI^) > SIS^^ ft fc - 5 s 
4 0 7, 2 9 5 tt\ t£S*t^2 1 7 ©flig # gfb T & 

20 •^©illft'fbti^jte-r* ci £ t- t -So 

#K JfcttT* — * fc^tt^ — *83ttt8B 2 0 8 c CIHfilLs d©8aii£ftfc 
Jfcl*:^-* £flO«* fcmtiffSy 1 — 7 )l< 7 — ? 4 0 7 -£>K-iIfc*f USF^ 

-r;i/f-^ 2 9 5 ^BiS^T 3 «fc a tift^^^T * £vao 

25 im <Dnm<DBiBi) 
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^ra-^T*fc§7Mt>1t 5 0 6, i£gfg^#£lg 5 0 8 . mm.^ 
mi&m 5 0 9, 5 lO^fU 5 0 1 1ft(D7k 5 0 2 tgi 

£ftfc*tfc# 5 0 3 ft (D Km 5 0 4 £qj#l / fh ItitI ttftlS, T 
U-Y -fc >+*• 5 0 6 (DMffilZ& w ¥mByi<Dis 5 0 5 #*y77> 

h 5 0 7 ^^ITgfSS^tltl^c * fc> 5 0 1 5 

13, @t^^515 A J iS:m^fiTV>^o 

5 0 1 i±, 7K502 & 5 0 3 £ l&g? f £ s&^T t) v 

7K 5 0 2 izmm Ufctt«S7?*tft(*: 5 0 3 £jtl^$ElC J; tSt^fefe© 

tK 5 0 2(As j@^«[%felfi-r4«[<*:0#«ii<*:<D — ffl7?**o -T&fr 
ifttt^Wi&ttfc LTiiTk 5 0 2 W 0iJ;Li;£s 

£o m&fo 5 0 3li N B^S*^ 5 1 5 J: oT$» 5 0 1 (*JT& 

T'& >K Tl/^-ir>it50 6 i:$Et£te 5 0 3 h CD P^T ©H^^CDfeiS^ 

(DKM^mm^ 5 2 0 tfriz-jRlcEEIStiTl^o EE*^«im^5 2 
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Bimi&5 1 3«u StJgfli: LT$St£L. m£<DJBES^&i?t^ 5 2 0 iP 

*y77>h 5 0 7 &, ^a-M 5 0 5 J:7l/^t>t 5 0 6 £ CD 

10 — U 5 0 5 £ 7 Is J -fe > -9" 5 0 6 £ <D M * y 7^ > h 5 0 7 £ ^ 

i/ a —U 5 0 5 i:7i/^ft>t 5 0 6 t<Dmx~<Dm^ 

m(DBm&%j&miz'i7t>ti& x o , ^o^-** 5 o 5, 

15 i§iTOi 5 0 8 ii, 7- -r -b 5 o 6 m^mm 
?52o*^ i^^sii, &m? zm?<DMnm*ft omwx& p. 

EttlR^tfJijllllft 5 2 1, M^^^fiB 5 2 2, M -*f tfc £H HI BS 5 2 3 , if 
■felgfl 5 2 4 £ WT£o 

Bftft?tiHftlIIJ&5 2 1 fcfc, LT^ti-rS tOTfe *K 

20 fg£g|5 5 2 2 #!8£Lfcm£Hg^£A*£-B\ € it i& * Sg£ $ ■& -5 JE « 

520 *a#5t-r* fc«>©«j^iHi«ST»*o 

5 2 2 {i N J£W.£mm? 5 2 0 {Cjg^$£$g£ £ 3 fc#> 

M-^^ttJIUSS 5 2 3 fcfc> t^mSPiiUT^tfe-rS^CD-trfet), 
25 SibfeltCtotfff^iif 5 2 O^n^n^^lfct^If 

stftfH-r*tftmiHi»T?»*o ^©tftmcBRLs Etfii? 5 2 0 
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mm® 5 2 4 tts m^ttith\B\m 5 2 3 tu ^x^m^titzm^^mtm 

n&mm?5 2 ox&£Ltznm.m^E*mmvfz'&izmi£&i&mm5 
10 0 9 izmikmm-rzo 

(D-nth*)^ A/D^ms&5 2 5 , &&vmnmw 5 2 6^^i-§ 0 a/ 

D^&2§ 5 2 5 litti^-T^mia]S&5 2 1 T- 5i b fc * T 

15 aiggs 2 6 fi, %mmiE®& &vm&£.m®£ utaits*© 

&&nm(D&m&^nit?ztz&<Dm^mm&MTm^w ! m®x-&z 0 
m^mm 510^ mm^^u 509 t^^mt^fitz^m^^-r z 
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with a laser beam. 

Claims 14-20 are directed to an ultrasonographing device having a specific 
signal processing unit. 

(continued to extra sheet) 

1. As a,i rec l uire d additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. | x [ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. | J No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees- 
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Claims 21-26 are directed to an ultrasonograph comprising a solid 
sound propagating medium acoustically coupled to a piezoelectric 
transducing unit having piezoelectric transducers 
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